The common prawn, Palaemonetes vulgaris, possesses four kinds of pigment which are active in adapting the animal to its environment. These four pigments are red, yellow, white and blue; this report is concerned with only the first three. The red and yellow pigments are located in one type of chromatophore; the white pigment in another. The white chromatophores are far less numerous than those containing the red and yellow pigments. Perkins (1928) discovered that injection of a sea-water extract of the eyestalks of Palaemonetes would produce contraction of their red and yellow chromatophores. Koller (1928) working with the sand-shrimp, Crangon vulgaris, confirmed Perkins' discovery and, in addition, located a second hormone from the rostral region of Crangon. This second hormone caused the chromatophores to expand. Although my work has been done principally upon Palaemonetes, several differences in the chromatophoral responses of Crangon and Palaemonetes give me reason to believe that the mechanisms which control the chromatophores in these two forms are unlike. Crangon differs from Palaemonetes in having chromatophores containing melanin. As the following results show I can confirm Perkins' statement that the hormone formed in the eyestalks of Palaemonetes contracts the red and yellow pigments. I can add further that there is in this form a second hormone which contracts the white pigment.
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The red chromatophores of Palaemonetes are capable of expanding or contracting in accordance with the stimuli received through the eyes. The completely contracted condition is found in those animals that are upon a white background. Complete darkness also causes contraction of the pigment. This condition may be produced artificially by injecting into an animal a sea-water extract of the eyestalks or of the central nervous organs from other Palaemonetes. Removal of one eyestalk quite appreciably decreases the rate of contraction of the red pigment. It is therefore concluded that the contraction is brought about by a substance found principally in the eyestalks but in smaller amounts in the central nervous organs. This material is carried through the body of the animal by the blood.
The fully expanded -condition of the red chromatophores is seen in animals that are upon a black background. Experimentally, this is induced by removal of the eyestalks from the animal, or by anesthesia. Stoppage VOL. 19, 1933 of the circulation in a region of the body results in an expansion of the red pigment in the part thus deprived of flow. If such a drastic method as isolating a piece of the integument with its contained chromatophores in sea-water is used, the red pigment expands at a normal rate for the first half to three-quarters of an hour and then the rate becomes lower than that seen in normal black adaptation. This decrease in rate is due to a change in the chromatophore itself rather than to an antagonizing hormone, for if the chromatophore is more than two-thirds expanded when isolated, complete expansion will follow. All experiments of injecting sea-water extracts of various body parts, occluding arteries supplying different regions, or destroying parts of the body, have thus far revealed no evidence in favor of a red-expanding substance that is introduced into the blood stream at any time. Hence it is concluded that no specific substance outside of the chromatophore is responsible for producing expansion.
The white reflecting chromatophores undergo the same degrees of expansion or contraction as do the red ones. They are fully contracted in animals upon a. blue or black background. Darkness also causes contraction and injection of sea-water extract of eyestalks brings about a contraction. Thermal or electrical stimulation of the eye-stubs in animals without eyestalks causes contraction of the white pigment. These facts indicate that contraction of the white chromatophores is accomplished by a hormone that originates in part in the eyestalks and in part in some other region of the body.
White chromatophores most widely expanded are seen in animals upon a white background in the light. Much the same condition is seen upon a yellow background. Occasionally white chromatophores are found contracted on a white background. Also, these chromatophores may be found in any state of expansion or contraction in animals without eyestalks, though the response to background is no longer displayed. The white chromatophores are less predictable in their behavior than are the red ones, though the vast majority of animals exhibit the conditions described in this and the preceding paragraph. Because of the great similarity between the expanding white and the expanding red chromatophores, both in rates of change and in the experimental procedures that bring about the change, it seems that here also no specific expanding hormone is present.
Thus far nothing has been said of the ever present yellow pigment which is located in the same chromatophore as the red. Without exception this pigment responds in the same way as does the red, the only difference being that the yellow expands more rapidly and contracts more slowly than the red. There appears to be no reason to seek a controlling substance for it separate from that which controls the red.
The behavior of the red and of the white chromatophores is such that their contractions cannot be regarded as due to the same substance. Upon a black background the white is contracted and the red fully expanded. Upon a white background the condition is reversed, the white being fully expanded and the red contracted. The possibility that the hormone that contracts the white chromatophores causes expansion of the red, is eliminated when it is seen that darkness, a blue background or injection of eyestalk extract, produces a contraction of the red and of the white chromatophores simultaneously. Similar evidence shows that the substance that brings about contraction of the red chromatophores cannot be necessary for complete expansion of the white ones. Animals upon a red background, or animals without eyestalks, often show both types of chromatophores expanded at the same time.
These facts require for their explanation the assumption of at least two different substances carried in the blood to affect the chromatophores. One substance contracts the red chromatophores and the other contracts the white ones. Expansion in both cases is not dependent upon a hormone but is a property inherent in the chromatophore itself.
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Perkins, E. B., "Color Changes in Crustaceans, Especially in Palaemonetes," Jour. Exp. Zool., 50, 71-105 (1928 The killifish, Fundulus heteroclitus, like many other fishes, assumes a light shade in light surroundings, and a dark one in dark surroundings. The changes in the melanophores which are chiefly instrumental in bringing this about have been the subject of many investigations.
During the course of such an investigation it was noticed that fishes kept in light surroundings over long periods of time became unable to adapt themselves to dark surroundings to the usual degree. Closer examination showed that this inability was the result of degeneration of some of the melanophores, followed by loss of the pigment contained in them. The experiments which have yielded the results briefly set forth here were undertaken at the suggestion of Professor G. H. Parker and carried on under his supervision.
